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Introduction

43
Microbiomes contribute to ecosystems as key engines that power system-level 44 processes (Falkowski et al., 2008) . This also applies to host ecosystems, where they are 
79
The aim of this study is to apply the niche concept and trait-based theory to the 80 metaorganism Hydra to gain insight into the mechanisms underlying the microbial 81 community composition. We thus specifically extend the niche-assembly perspective, 82 classically used for assessing species assembly and coexistence in abiotic environments, 83 to a host-associated microbiome, thus a biotic environment.
84
The freshwater polyp and its microbiome have become a valuable model system 85 for metaorganism research as it provides a bridge between the simplicity of synthetic , 2015) . We also measure phenotypic 101 traits for the different microbial strains that might play a role in populating the host and 102 interacting with the host and their associate microbial community members. Ultimately, 103 we take the traits and the ecological niches as determinants of species interactions, 104 which may infer the assembly and structure of the host-associated microbiome. 
146
The BATH assay was performed as described previously (Borecká-Melkusová and 147 Bujdáková, 2008; Rosenberg, 1984) . It uses a biphasic separation method to measure 148 cell surface hydrophobicity. In short, for each strain tested, 4 ml of bacterial suspension 149 (OD600 = 0.1; ODinitial) was placed into a class tube, overlaid with 1 ml of n-hexodecane 150 (Sigma Aldrich), and vortexed for 3 min. The phases were then allowed to separate for 151 15 
232
The strains differed in their biofilm formation (Welch ANOVA: F5,18=350.723, P<0.0001).
233
All strains formed biofilms ( Figure 3B 
272
The Venn diagram in Figure 5B 
316
For linking the community composition in Hydra's microbiome to specific 317 characteristics, we used a trait-based approach focussing on traits potentially involved 318 in microbiome assembly and stability. A first step in microbiome assembly is the 319 attachment to host surfaces, which can happen in a multitude of ways. In the human 12 intestine, for example, microbes have been found to bind to mucin, a major component 321 of the human mucosa (de Vos, 2015) . Adhesion is thus thought to be a powerful 322 mechanism for exerting both, positive and negative selection for or against specific matter in experimental microcosms found that the higher the overlap in resource 370 niches, the higher the stability of the microbial community. It is reasonable to assume 371 that the same underlying principles govern stability in host-associated microbial 372 communities. We therefore measured the niche overlap and resource use of the six 373 strains isolated from the Hydra microbiome. Interestingly, we find the niche overlap 374 between all pairwise combinations to be between 60 and 80%, with about 20% of the 375 carbon sources being metabolized by all strains. This suggests that metabolic overlap 376 could be involved in promoting the temporal stability of the microbiome, which was 377 reported for Hydra by Fraune and Bosch (2007) . We also found the two main colonisers,
378
Curvibacter sp. and Duganella sp., to possess the widest resource niche breadth of all 379 strains, and that five out of six strains were able to metabolize more than 50% of the 95 380 offered carbon substrates. Overall, the relative niche breadth observed in the tested 381 strains can serve as a proxy of the metabolic diversity of the Hydra microbiome.
382
The metabolic overlap, i.e. redundancy, within Hydra's microbial community 383 indicates that the individual species are not occupying a specific metabolic niche.
384
Nevertheless, the only one for which we observed a specific carbon usage pattern is the 385 main colonizer Curvibacter sp., which utilizes eight carbon sources that are not 386 metabolized by any other tested microbiome members. Whether this hints at the 387 occupation of a specific niche within Hydra's microbial community and can be linked to 388 the observation that its realized is bigger than its fundamental niche when part of the 389 community as compared to single occupation on Hydra, is currently open to speculation.
390
An alternative option might be that Curvibacter sp. is auxotrophic in producing certain 391 amino acids, as are 98% of all sequenced microbes (Zengler and Zaramela, 2018), and 392 14 thus relies on the uptake of external substrates that might not be secreted by the host 393 but by its fellow community members. Analysing the metabolic interactions within this 394 microbial network will be essential for understanding community assembly, 395 composition, and maintenance.
396
In summary we find that the here measured bacterial traits vary across 
